The Act-Belong-Commit campaign is the world's first comprehensive, population-wide, community-based program to promote mental health. However, its potential for preventing substance use disorders is unknown. Further, a literature gap is evident concerning behavioral modification strategies to prevent such disorders. The aim of this study was to prospectively assess the association between indicators of the Act-Belong-Commit behavioral domains and the development of problem drinking.
Introduction
Substance use disorders contribute to a significant proportion of the global disease burden, with vast negative implications for the health and wellbeing of individuals, families, and society as a whole. In 2010, mental, neurological, and substance use disorders (MNS) together constituted the leading cause of years lived with disability worldwide (Whiteford et al., 2013) . Mental and substance use disorders are further estimated to account for 60% of suicide deaths (Patel et al., 2016) . Alcohol use disorders (AUDs) were responsible for 6.9% of the total proportion of MNS disability adjusted life years in 2010 (Patel et al., 2016) . Research has demonstrated that high levels of alcohol consumption have a range of negative outcomes for health. For example, it is the cause of 5.8% of all cancer deaths globally (Connor, 2017) . Further, recent longitudinal neuro-imaging studies have shown that even moderate alcohol consumption levels are associated with multiple markers of adverse cognitive and structural brain outcomes (Topiwala et al., 2017) . More specifically, studies have suggested that late-life AUDs differ in many aspects from those with early onset AUDs, and that a considerable proportion of older adults with AUDs begin to abuse in late life (45+ years) (Wetterling et al., 2003) , with some studies suggesting that as many as ¼ to ⅔ of AUD patients in treatment had onset after the age of 60 (Atkinson, 1994) . Finally, it should be noted that the financial burden of AUDs is considerable. For the year 2010, economic costs attributable to alcohol use and AUDs are estimated to amount to 1.3-3.3% of gross domestic product in a range of high and middle-income countries, with two-thirds of the loss being represented by productivity loss (Patel et al., 2016) .
As health systems face various economic restrictions and continuing health care demands due to demographic aging (Rechel et al., 2009 ), adequate financial resources may not be available to properly address the burden of MNS disorders. This is particularly the case for substance use disorders, which have historically been unrecognized and underprioritized in the fields of psychiatry and health care policy (Robinson and Adinoff, 2016) . More importantly, public mental health strategies designed to prevent AUDs and harmful alcohol use, specifically those pertaining to behavioral interventions, are scarce. Further, it is relevant to identify factors protective against problem drinking in the aging process, as regular alcohol consumption may progress towards harmful alcohol use and AUDs in the context of circumstances such as divorce (Leonard and Rothbard, 1999) , retirement Hurt et al., 1988) , bereavement (Nicholson et al., 2017) , multi-morbidity and disability (Ryan et al., 2013; Samokhvalov et al., 2010) . Thus, there is a pressing need to identify possible and sustainable approaches to prevent MNS disorders, which can be incorporated into population, community, and clinical settings (Anwar McHenry and Donovan, 2013; EC, 2008; Volkow et al., 2016; WHO, 2004 WHO, , 2005 .
A number of relevant theories from the field of behavioral economics have been applied extensively to abnormal behavior, particularly in the area of AUDs and other substance use disorders (Vuchinich and Tucker, 1988; Vuchinich et al., 1987) . Importantly, as these theories have been applied to alcohol and substance use and misuse, they have made major contributions to characterizing how the presence of alternative reinforcers affect the consumption of such substances. According to a behavioral economic approach, individuals are less likely to consume a substance if they are confronted with a number of alternative reinforcers, particularly if such reinforcers afford greater longterm advantages. Another relevant theory pertains to that of an "opportunity cost", which refers to a situation where options are mutually exclusive, i.e., the selection of one option renders the other option unavailable. When applied to alcohol and substance use, the theory stipulates that the consumption of substances requires time and resources, and individuals are less likely to use or misuse alcohol or other substances if their time and resources are focused elsewhere (e.g., sports, hobbies, social interaction, etc.) (Bickel et al., 2014) . Several studies, involving mainly adolescents and young adults have demonstrated that positive activity engagement can effectively protect against the development of alcohol and drug misuse (Audrain-McGovern et al., 2013; Leventhal et al., 2015; Murphy et al., 2006) . Act-Belong-Commit is the world's first comprehensive, populationwide, community-based mental health campaign (Donovan and Anwar McHenry, 2014) . Act-Belong-Commit is a practical framework for health professionals and clinicians to promote mental health in the overall population as well as in specific settings. The Act-BelongCommit campaign targets individuals to engage in mentally healthy activities while also encouraging community organizations to promote and increase participation in such activities. The Act-Belong-Commit framework essentially promotes three behavioral domains thought to contribute to good mental health: Keeping physically, mentally, socially, and spiritually active (Act); developing a sense of belonging through social support networks and participation in group and community activities (Belong); and taking on challenges and committing to activities and hobbies that provide meaning and purpose (Commit).
Although Act-Belong-Commit has gained momentum internationally, more research is needed to explore how the campaign messages might impact not just on mental health but also with respect to the prevention of negative behavioral health outcomes. Given that intervention studies or clinical trials are not yet put in place to assess causality, observational studies are warranted to assess risk reduction among people with lifestyles that appear to be in line with the ActBelong-Commit messages. In contrast to extensive research reporting lifestyle and social network determinants of mental and neurological disorders, the bulk of studies investigating preventative measures against substance use disorders and harmful alcohol use do so primarily with a focus on either wider economic markers, such as alcohol pricing and availability, or individual neurobiological or socio-economic risk factors. Further, preventative measures generally include things like social skills building, emotion regulation, or educational approaches regarding the harms of substance use (Pettigrew and Donovan, 2003; Sandler et al., 2014) . As a result, there is a clear gap in the literature in terms of behavioral lifestyle factors that could effectively contribute towards greater resilience against the development of AUDs, and how these, by extension, could be addressed in a population setting.
Thus, the aim of the current study was to prospectively assess the association between Act-Belong-Commit indicators and the onset of problem drinking in a population of older adults. To achieve this aim, we conducted a study using data from the first two waves of the Irish Longitudinal Study on Ageing (TILDA). This is a nationally-representative, community-based survey of the Irish older population. As predictors, we used variables for participation and frequency of social/ recreational activities and social network integration as proxies for the Act, Belong, and Commit domains . Previous somewhat similar studies appear to only have been focused on separate isolated predictors (e.g., one type of activity), or other related but distinct outcomes (e.g., binge drinking). Further, most previous studies were not prospective. To our knowledge, this is the first study to prospectively assess associations between social/recreational activities and social network integration with the development of problem drinking in a nationally-representative sample of older adults.
It is essential to conduct such large-scale epidemiological studies in order to inform relevant policy makers regarding the potential effectiveness of the Act-Belong-Commit domains in a nation-wide setting. Based on previous research reporting benefits and protective properties of Act-Belong-Commit in the context of mental and neurological disorders (Donovan et al., 2016; Santini et al., 2017) , we hypothesized that each of the Act-Belong-Commit indicators would similarly be associated with a reduced risk for developing problem drinking in our sample. Although substance use disorders are distinct phenomena from mental and neurological disorders, the reasoning behind our hypothesis was that the Act-Belong-Commit domains appear to be beneficial across a range of mental health outcomes, and this could also mean greater resilience against the development of problem drinking.
Methods

Study design and sample
We analyzed data from two consecutive waves of the Irish Longitudinal Study of Ageing (TILDA). Full details of the survey and its sampling procedure have been described elsewhere (Cronin et al., 2013; Kearney et al., 2011; Whelan and Savva, 2013) . TILDA is a nationally-representative population-based survey of older adults residing in Ireland. The survey was conducted between October 2009 and February 2011 for Wave 1 (W1), and between April 2012 and January 2013 for Wave 2 (W2). The target sample included all individuals residing in a household who were 50 years of age or older. Nationallyrepresentative samples were derived from clustered random sampling of all households in Ireland. The baseline survey (W1) excluded participants who were institutionalized and those with a doctor's diagnosis of dementia. Those who were unable to personally provide written informed consent to participate in the survey because of severe cognitive impairment were also excluded from W1.
Data collection was conducted by trained interviewers using Computer Assisted Personal Interviewing (CAPI), and by a self-completion questionnaire (SCQ) which was returned after the interview. All participants were subject to CAPI interviews and were also asked to complete the SCQ. The response rate of W1 was 62%, and of those who participated in the baseline survey, 84% returned the SCQ at W1 (Kearney et al., 2011; Whelan and Savva, 2013) . W1 comprised of 8504 people aged ≥50 years (n = 8175) and their spouses or partners younger than 50 years (n = 329). Of these 8504 people, follow-up data for 7207 participants were available at W2. Of those who participated at W2, 86% returned the SCQ. Our analysis restricted the sample to: participants aged 50 years and above at W1; participants not screening positive for problem drinking at baseline (given our focus on the population at risk); participants not being lifetime abstainers (abstainers are generally not at risk for developing problem drinking, and were omitted as per conventional approach) (Edens et al., 2008) ; participants who returned the SCQ at W1 and W2; and those who provided information on problem drinking at W2. We used these restrictions as the data on Act-Belong-Commit indicators, problem drinking, and some other variables used in the analysis were obtained from the SCQ at W1. Problem drinking was the only variable from W2 that was used in our analysis. After restriction to these individuals, the sample size was 3950 comprising 7900 person years of follow-up. Fig. 1 illustrates the process of restricting the analytical sample. Ethical approval was obtained from the Faculty of Health Sciences Ethics Committee of Trinity College Dublin. Written informed consent was obtained from all participants.
Measures
Problem drinking
Problem drinking was measured with the validated and reliable CAGE screening tool for previous or present alcohol problems (Chan et al., 1994; Mayfield et al., 1974) . The questionnaire is not a complex psychological test, although it has a strong grounding in the psychological mechanisms involved in the development of AUDs and the behavioral effects of the drinking (O'Brien, 2008) . The CAGE instrument assesses four aspects of drinking with the following questions: Have you ever felt you should Cut down on your drinking?; Have people Annoyed you by criticizing your drinking?; Have you ever felt bad or Guilty about your drinking?; and Have you ever had a drink first thing in the morning (Eye-opener) to steady your nerves or to get rid of a hangover? Individual item responses were scored 0 (no) or 1 (yes). These scores were added to create a composite score ranging from 0 to 4 and problem drinkers were defined as those with a score of ≥2 (Mayfield et al., 1974) . Given that CAGE screens for previous or present alcohol problems, the elimination of CAGE problem drinkers in the baseline sample thus pertained to lifetime problem drinking.
Act-Belong-Commit indicators
We defined the Act-Belong-Commit indicators similarly to a previous publication . Participants were asked whether or not they generally participated in 11 different activities (i.e., not time-specific as within last week or year), and if so, how often: Going to films, plays, concerts; Attending classes, lectures; Travelling for Z.I. Santini et al. Drug and Alcohol Dependence 180 (2017) 323-331 Pleasure; Working on garden, home, car; Reading books, magazines; Hobbies, creative activities; Playing Cards, bingo, games; Eating out of house; Participating in sport, exercise; Visiting or calling family, friends; Voluntary work. For an indicator of Act, participation in an activity was given the value 1, and non-participation was given the value 0, thus producing an overall score ranging from 0 to 11. Cronbach's alpha for Act items was 0.75. The literature does not identify a conventional way of assessing social and recreational participation, but it is a common method to construct participation variables from summary participation indices (Cohen et al., 2000) . The same can be said regarding our constructed variable for Commit.
As an indicator of Belong, we used the Berkman-Syme Social Network Index (SNI), a measure of social network integration. The SNI is a validated self-report questionnaire (Berkman and Syme, 1979) that assesses a person's degree of social integration by: marital/partnership status (married/with partner versus not); sociability (number and frequency of contact with children, close relatives, and close friends); church group membership; and membership in other voluntary organizations. The composite score ranged from 0 to 4 and was categorized according to the standard categorization described by Berkman and Syme (1979) as 0-1 (most isolated), 2 (moderately isolated), 3 (moderately integrated), and 4 (most integrated). Further information about the psychometric properties and evidence for the predictive validity of the SNI is provided elsewhere (Berkman and Breslow, 1983) .
Commit refers to the extent to which individuals commit to activities or challenges, set and achieve small and large goals, or become involved with causes or organizations. While the concept behind Commit implies a broad sense of involvement and commitment to activities, one indicator of Commit is the frequency with which individuals engage in activities (Donovan and Anwar McHenry, 2014; Koushede et al., 2015) . Thus, in order to construct a variable for Commit, we assessed the frequency of participation in the 11 activities mentioned in the Act section. For each of the activities, participants were asked to rate how often they engaged in them, from 0 (never) to 7 (daily or almost daily). The scores were added to produce an overall score ranging from 0 to 77. Cronbach's alpha for Commit items was 0.72.
Potential confounders
Sociodemographic characteristics included gender, age (50-59, 60-69, 70-79, and ≥80 years), education, and employment status. Education was classified as: primary (some primary/not complete; primary or equivalent); secondary (intermediate/junior/group certificate or equivalent; leaving certificate or equivalent); and tertiary (diploma/certificate; primary degree; postgraduate/higher degree). Current employment status was categorized as: employed (employed and self-employed, including farming); retired; and unemployed (unemployed, permanently sick or disabled, looking after home or family, or in education or training).
Smoking status was classified as: never; past; current. The number of chronic medical conditions was assessed by the question "has a doctor ever told you that you have any of the conditions on this card?" Reponses included 17 conditions: high blood pressure or hypertension; angina; heart attack (including myocardial or coronary thrombosis); congestive heart failure; diabetes or high blood sugar; stroke (cerebral vascular disease); ministroke or transient ischemic attack; high cholesterol; heart murmur; abnormal heart rhythm; any other heart trouble; chronic lung disease such as chronic bronchitis or emphysema; asthma; arthritis (including osteoarthritis, or rheumatism); osteoporosis; cancer or a malignant tumor (including leukemia or lymphoma but excluding minor skin cancers); cirrhosis or serious liver damage. The total number of chronic medical conditions was calculated and categorized as 0 (none), 1, or ≥2.
Difficulties with six types of activities of daily living (ADL) (dressing, walking, bathing, eating, getting in or out of bed, and using the toilet (Katz et al., 1963) ) were assessed by asking participants to indicate whether they had difficulty performing these activities. ADL disability was defined as having difficulty with at least one of these ADLs.
The existence of common mental disorders (CMD) was operationalized as including the presence of either depression, anxiety, or both. The scale used for depression was the 20-item Center for Epidemiologic Studies Depression (CES-D) (Hertzog et al., 1990; Lewinsohn et al., 1997; Radloff, 1977) , where case depression was defined as a score of ≥16 (Beekman et al., 1997) . The scale used for anxiety was the anxiety subscale of the Hospital Anxiety and Depression Scale (HADS-A) (Spinhoven et al., 1997; Zigmond and Snaith, 1983) , where anxiety was defined as a score of ≥8 (Bjelland et al., 2002; Olsson et al., 2005) .
Statistical analysis
The statistical analysis was done with Stata version 13.1 (Stata Corp LP, College Station, Texas). A descriptive analysis was conducted to demonstrate the baseline sample characteristics. These analyses included unweighted frequencies, and weighted proportions, means, and standard deviations. Multivariable logistic regression analysis was conducted to assess the associations between Act-Belong-Commit indicators and problem drinking. Act-Belong-Commit indicators (exposure variable) were based on data collected at W1. The outcome was onset of problem drinking, which was assessed among those who did not screen positive for problem drinking at baseline (W1), and referred to new cases of problem drinking at W2 (outcome).
We constructed two models. First, model I was adjusted for sex, age, education, employment status, smoking status, number of chronic medical conditions, and ADL disability based on information obtained at W1. Chronic medical conditions, disability, and smoking status were considered as potential confounders as they have been associated with problem drinking (Bien and Burge, 1990; Enoch, 2011; Holst et al., 2017; Samokhvalov et al., 2010) , and because they are also known to be related to social support networks (Avlund et al., 2004; Christakis and Fowler, 2008; Shankar et al., 2011; Stuck et al., 1999; Valtorta et al., 2016) and engagement in social/recreational activities (Decarlo, 1974; Dias-da-Costa et al., 2005; Hubert et al., 1993; Lindstrom et al., 2003) . Next, model II adjusted for the same variables as in model I and additionally the presence of CMD at baseline. This was done as a sensitivity analysis in order to investigate the role of mental disorders (Alonso et al., 2004) in the association between predictors and the outcome. In order to assess whether the presence of CMDs at baseline modified the association between Act-Belong-Commit indicators and problem drinking, we also checked for interactions by including an interaction term between each predictor variable and common mental disorders.
With the exception of the Act and Commit indicators, all variables were included in the models as categorical variables. Sampling weights were generated with respect to age, sex, and educational attainment to the Quarterly National Household Survey 2010. In all analyses, the sample weighting and the complex study design including clustering within households were taken into account to obtain nationally-representative estimates using the Stata svy command. Results are expressed as odds ratios (ORs) and 95% confidence intervals (95% CIs). A p-value < 0.05 was considered to be statistically significant.
In order to assess the influence of multicollinearity, we calculated the variance inflation factor (VIF) value for each exposure variable. All VIFs were < 2, which is much lower than the commonly used-cut off of 10 (R. M. O'brien, 2007) , indicating that multicollinearity was unlikely to be a problem in our analyses.
Results
The average age (SD) of the analytical sample (n = 3950) was 62.4 (8.9) years, and 52.0% were females. For all respondents who had a follow-up interview at W2, the median lag between the two waves was 24 months (range 16-40 months). The baseline sample characteristics are presented in Table 1 . In the unrestricted baseline sample, 812 (11.9%) screened positive for problem drinking. This prevalence rate is similar to that reported for the Irish population in other publications (Nolan et al., 2014; WHO, 2014) . The number of participants in the unrestricted sample who were not abstainers was 5092 (71.6%). The number of lifetime abstainers was 671 (12.8%). Of those who screened positive for problem drinking at W1, demographics were as follows: female 316 (4.1%), male 496 (7.8%); 50-59 years old 472 (7.1%), 60-69 years old 240 (3.5%), 70-79 years old 87 (1.1%), 80 years or above 13 (0.2%). Of those who were abstainers, demographics were as follows: female 423 (8.1%), male 248 (4.8%); 50-59 years old 137 (2.7%), 60-69 years old 221 (4.1%), 70-79 years old 228 (4.1%), 80 years old or above 85 (2.0%). Table 2 shows the association between Act-Belong-Commit indicators and the onset of problem drinking estimated by multivariable logistic regression. At two-year follow-up, there were 257 (6.6%) new cases of problem drinking. All the following reported results pertain to those obtained in model I (i.e., unadjusted for common mental disorders). In terms of the Act indicator, each increase in number of activities was associated with significantly lower likelihood of developing problem drinking [OR (95%CI): 0.91 (0.83, 0.99)]. In terms of the Belong indicator, as compared to the most isolated category, significant reduced risk was found for all other network categories, the moderately isolated The additional analysis including common mental disorders at baseline (model 2) showed that common mental disorders had little influence in the associations. We found no significant interactions between the Act-Belong-Commit indicators and common mental disorders on its association with problem drinking.
Discussion
Our results show a clear dose-response pattern with a decreased risk against the onset of problem drinking for each level of increase in ActBelong-Commit indicators. To our knowledge, this is the first study to assess the association between Act-Belong-Commit indicators and onset of problem drinking in a large community-based sample of older adults.
Strengths and limitations
The strengths of the study include the large sample size, prospective design, the use of nationally-representative data, and a validated scale for problem drinking. Several limitations deserve mention before discussing the results. First, these findings were based on self-reported data, which implies the possibility for self-report bias (including possible reluctance to disclose problematic alcohol use due to social nonacceptance) and issues pertaining to common-methods variance. Second, we used proxies for the Act-Belong-Commit variables. The original concepts behind Act, Belong, and Commit are to some degree broader in scope, and the Australian self-assessment questionnaire includes a broad range of activities under each measure of Act, Belong and Commit. However, these were not a part of the TILDA survey, hence the use of indicators. Furthermore, the Commit construct emphasizes certain activities such as volunteering and taking on personal challenges, rather than social/recreational activities in general. Thus, it is possible that our predictor variables do not fully capture the essence of the Act-Belong-Commit concepts. Third, we did not have a measure to distinguish between activities that were alcohol-free or alcohol-related. This could have an influence when estimating associations between engagement in activities and risk for developing problem drinking. Fourth, the focus of the CAGE instrument is on the behavioral effects of problem drinking. However, the results would likely have Z.I. Santini et al. Drug and Alcohol Dependence 180 (2017) 323-331 been different if we had used a different outcome for alcohol use and misuse, such quantity and frequency, especially given that light/moderate drinking may be positively associated with some Act-BelongCommit indicators. Fifth, it is possible that problem drinking itself may have prevented some participants from being part of the follow-up survey. Thus, we may have missed some important information due to the nature of the outcome of interest. Sixth, while we adjusted for education and employment situation as proxies of socioeconomic status, we were unable to adjust for other indicators of socioeconomic status such as household income due to a large number of missing values, and also neighborhood characteristics. Thus, the possibility of residual confounding due to socioeconomic status cannot be totally dismissed. Last, those who were not followed at W2 were more likely to be older, unemployed, and have disability and lower education at baseline. Thus, loss to follow-up could have introduced some bias as well as affecting to some degree the extent to which the subsample is representative of Irish population.
Contextualization of findings
Our results suggest that the development of AUDs and the exacerbation of problematic alcohol consumption could to some extent be prevented through behavioral factors. Research has shown that approximately 40-50% of the variability in the course and development of AUDs is not associated with genetic predisposition, and even for those genetically predisposed, environmental factors are essential (McGue, 1999) . Thus, a substantial amount of risk for problem drinking is within human control. Further, studies into the psychology of addiction have shown that subjects dependent on a substance will not inevitably succumb to drug consumption -or may even decrease their consumptionif or when the subjects are confronted with an attractive or appealing alternative (Alexander et al., 1978; Hart et al., 2000; Kirkpatrick et al., 2012) . In other words, those with dependence may not choose to use a psycho-active substance if there are other alternatives readily available, and this mechanism may also equally apply to the general development of substance misuse. Within the Act-Belong-Commit framework, such attractive and appealing alternatives pertain to the activities people engage in, the types of groups people join to engage in activities, and the extent to which people commit to activities that provide meaning and purpose in their lives. Awareness of the Act-Belong-Commit messages could potentially attract people towards engaging in mental health-promoting and meaningful activities, and ultimately away from a misuse trajectory characterized by harmful alcohol consumption.
In terms of engaging in activities, our results confirm previous results showing that participating in leisure activity tends to be negatively associated with alcohol use/abuse (Kunz, 1997; Thundal et al., 1999) . That is, reduced alcohol consumption has been reported for the more active forms of leisure or for activities that require some effort or challenge, whereas this is not generally the case for more passive forms of leisure, such as television viewing or spectator sport-events (Kunz, 1997) . Most other related studies on leisure activities have not used problem drinking or indicators of AUDs as outcomes, but rather binge drinking, also suggesting that some types of leisure activities may sometimes reinforce harmful alcohol use (e.g., sporting events) (Andersson et al., 2012 (Andersson et al., , 2014 . However, even if some leisure activities may also involve the consumption of alcohol (e.g., social gatherings), our results suggest that there is an overall reduced risk associated with keeping physically, mentally, socially and spiritually active against problem drinking. Physical activity in particular has consistently been found to prevent or reduce harmful drinking and AUDs. One large-scale 21-year follow-up study involving Danes showed that physical activity specifically was a protective factor against developing AUDs (Ejsing et al., 2015) . Additionally, for those already on a path towards dependency, physical exercise appears to reduce cravings, withdrawal symptoms, and relapse rates in patients with AUDs, a so-called "antidrug seeking" effect of exercise (Daniel et al., 2006; Olsen, 2011; Prochaska et al., 2008) .
One may also consider that a major reason for people consuming alcohol relates to its presumed potential for relaxing and reducing stress (Dawson et al., 2005a,b; Smith et al., 1993) . However, there are many healthier paths to stress reduction and increasing wellbeing, such as physical exercise (Hamer et al., 2009) , spending time in nature (Bratman et al., 2015a,b; Marselle et al., 2014; Shanahan et al., 2016) , and spiritual or meditative practices (Grossman et al., 2004; Holzel et al., 2011) . Accordingly, these types of activities also appear to be negatively associated with harmful alcohol use (Andersson et al., 2012 (Andersson et al., , 2014 , which may be an indication that they are in fact, among other things, used as an alternative stress-reducer to alcohol. Further, meditative practices have been found to be effective in treating both stimulant addictions (Glasner et al., 2016; Oikonomou et al., 2016) and reducing harmful alcohol consumption (along with exercise) (Murphy et al., 1986) , while environmental enrichment, for example through nature or art, appears to reduce sensitivity to substance abuse and impart a "protective phenotype" to prevent or treat addiction (Olsen, 2011; Solinas et al., 2010; Thiel et al., 2009) .
There is evidence that harmful alcohol use and dependence is associated with restricted social networks (Hanson, 1994; Joutsenniemi et al., 2007; Thundal et al., 1999) , and that things like social isolation and loneliness are contributing factors in the growth of alcohol abuse (Åkerlind and Hornquist, 1992; Nicholson et al., 2017) . Our study shows that being well integrated into social support networks is associated with considerable reduced risk for developing problem drinking. Generally, stronger support networks have been found to be beneficial for various aspects of mental health and wellbeing (Cacioppo et al., 2010; Cruwys et al., 2014; Glanville et al., 2013; Kuiper et al., 2015; Olsson et al., 2013) , one reason being that people tend to make use of their social connections in order to cope with stressors and deal with negative emotions. Interestingly, research has shown that people with larger social networks also exhibit greater pain tolerance (Johnson and Dunbar, 2016) , which may be explained by increased brain endorphin activity due to the influence of regular contact with socially supportive peers. Thus, being socially connected may also serve as a healthy alternative to alcohol as a way to cope with stressors and emotional or even physical pain.
In terms of frequency of activities, our results show that being more active and involved is negatively associated with the development of problem drinking. One obvious reason may be attributed to the fact that of the time and resources people have available in their everyday lives, spending a great amount of time on various leisure time activities simply leaves less room for also consuming and reinforcing alcohol use and abuse. Some activities may also require more effort or more concentration, which means that consuming alcohol would likely hinder participation or make it considerably more difficult to participate with satisfying results (Kunz, 1997) . Another reason may be that people derive meaning and personal satisfaction from being involved in activities they are passionate about (Csikszentmihalyi, 1990; Heady and Wearing, 1992; Lyubomirski et al., 2005) , which ultimately reduces the need or desire to alter their mood and perception with the use of alcohol. There is evidence to show that sense of meaning and purpose, quality of life, and life satisfaction predict sustained remission for patients treated for substance use disorders (Laudet et al., 2009 (Laudet et al., , 2006 Laudet and Stanick, 2010; Rudolf and Watts, 2002) , and it is possible that the same mechanism also applies before the onset of AUDs, effectively preventing them from developing in the first place.
Finally, our analysis indicated that the obtained results were not mediated, nor moderated by baseline common mental disorders. This suggests an independent association between baseline Act-BelongCommit indicators and problem drinking at follow-up, which is not contingent on psychiatric morbidity. In other words, Act-BelongCommit indicators appear to reduce risk for problem drinking prospectively, regardless of whether the individual is experiencing mental health problems. That is, the Act-Belong-Commit domains appear to promote behavioral health, across the entire continuum from positive mental health to mental ill-health.
Future studies may examine prospective associations between specific activities that have been theoretically or empirically linked to problem drinking, such as exercise (Leasure et al., 2015) , volunteer activity (Finlay et al., 2012) , or goal-directed activities (Brownell et al., 1986; Moos, 2008) . Such studies are scarce in population research, and could offer valuable insights into the potential of various types of activity engagement in preventing AUDs in the general population. Additionally, future studies may be improved further by including variables, such as neighborhood context variables or household income. Including such measures could provide more insight into the dynamics involved in the link between social network integration, leisure time activity, and alcohol use and misuse.
Implications for policy and practice
Our results suggest that the Act-Belong-Commit campaign, if implemented successfully, could have wide-ranging implications for the prevention of problem drinking in the general population. Some important advantages may be considered. There is widespread agreement that for people with substance use disorders, the attenuated release of dopamine occurring through repeated drug or alcohol consumption renders the brain's reward system much less sensitive to both drugrelated and non-drug related rewards (Olsen, 2011; Volkow et al., 2016) . It is for this reason that such persons often become less motivated by everyday stimuli (for example relationships and activities) that were previously both motivating and rewarding. Importantly, these neurochemical changes become deeply engrained and cannot be immediately reversed simply by terminating drug or alcohol consumption. Therefore, it is critical to reinforce rewards associated with normal everyday stimuli for people at-risk for developing AUDs before this adaptation in neurocircuitry takes place. One such method for reinforcing such behaviors may be possible by means of an intervention approach to facilitating Act-Belong-Commit behaviors and lifestyles in the general population. However, it should also be noted that there is some evidence from self-report studies that simple awareness raising regarding the Act-Belong-Commit principles may be helpful in reinforcing mentally healthy behaviors in clinical populations (Donovan et al., 2016) .
One may also consider that the protective properties of keeping active and socially engaged is likely reduced for events and activities where there is a strong social norm focused on alcohol consumption, as the risk for developing AUDs increases with increasing frequencies of alcohol intake (Dawson et al., 2005a,b; Flensborg-Madsen et al., 2007) . Similarly, being very socially integrated is likely not protective against problem drinking if one is embedded in social networks with high levels of alcohol consumption or binge drinking. Public health interventions may target specific activities or social environments in order to reduce the role of alcohol (Andersson et al., 2012) . It should also be noted that alcohol consumption, for better and for worse, spreads though social networks (Rosenquist et al., 2010) , and it may be possible to facilitate social network contagion, thereby curbing harmful alcohol consumption levels and changing social alcohol consumption norms. Ideally, individuals should be encouraged to spend time engaging in meaningful and rewarding activities that are not based or strongly focused on alcohol consumption.
Finally, very few community-based behavioral interventions exist specifically to prevent AUDs. Most interventions focus on education about the harms of drugs and alcohol, others on social deprivation, such as poverty, crime, violence, and unemployment, yet others on economic factors, such as pricing, promotion, and availability of alcohol (NICE, 2010) . However, there is very little literature to suggest: 1) how healthy and creative everyday life activities and social interactions may protect against developing AUDs; 2) how mental health and wellbeing may be enhanced, which in turn may reduce alcohol intake or substitute activities that involve alcohol consumption; and perhaps most importantly, 3) what people can actually do themselves in order to prevent harmful alcohol use in their own lives and enhance their mental health and wellbeing. The Act-Belong-Commit framework offers one such possibility for creating awareness, and intervening in the community. Further, the Act-Belong-Commit framework does not require trained professionals (e.g., psychologists or social workers), since it focuses on harnessing resources already available in the community, such as leisure time activities, social interaction with supportive peers, and personally meaningful hobbies or causes.
Conclusion
This study has shown that Act-Belong-Commit indicators are significantly associated with a reduced risk for developing problem drinking in Irish community-dwelling older adults. Being mentally, physically, spiritually, or socially active (Act) was negatively associated with the onset of problem drinking, and the risk was reduced proportionally with more different activities that individuals engaged in. Being well integrated into social networks (Belong) was inversely related to the development of problem drinking. Finally, frequency of engaging in activities (Commit) was negatively associated with problem drinking as well. Our study provides evidence that the Act-BelongCommit campaign, if successfully implemented, may be effective as a public mental health intervention with wide-ranging implications for preventing harmful alcohol consumption and alcohol use disorders in the aging community.
